Characterization of the effects produced by neurokinins and three agonists selective for neurokinin receptor subtypes in a spinal nociceptive reflex of the rat.
In the awake restrained rat the intrathecal (i.th.) administration of 6.5 pmol-40 nmol of substance P (SP), neurokinin A (NKA) or one of two selective NK-1 receptor agonists [Pro9, Met(O2)11]SP, denoted ana1 and [beta-Ala4, Sar9, Met(O2)11]SP , denoted ana2 decreased reaction time (RT) to a noxious radiant heat stimulus in a dose-related manner. The following rank order of potency was observed in relation to this response: ana1 = ana2 greater than SP much greater than NKA. The decrement of tail-flick latency was greatest at 1 min and RT returned to the basal level within 6-11 min post-administration. However, in some rats SP produced a small increase in RT (anti-nociception) at 6-11 min post-administration. The i.th. administration of neurokinin B (NKB) or a selective NK-3 receptor agonist [beta-Asp4, MePhe7]NKB), denoted ana3 induced an antinociceptive effect which was greatest at 1 min and lasted less than 11 min after NKB or more than 30 min after ana3 administration. The magnitude of the increase in RT produced by 65 pmol-40 nmol doses of these peptides is ana3 much greater than NKB much greater than SP. The effect of NKB (8.0 nmol) was significantly blocked (P less than 0.005) by prior i.th. administration of naloxone (opioid antagonist) but not by idazoxan (alpha 2-adrenoceptor antagonist), [Thi5,8, D-Phe7]BK (kinin antagonist), or following bilateral adrenalectomy. From these results, we conclude that NKB-induced antinociception is mediated by the spinal release of an opioid and not through a BK or NA mechanism. The results also suggest that the nociceptive and antinociceptive effects of neuro-kinins are mediated by the activation of NK-1 and NK-3 receptor subtypes respectively, in the rat spinal cord.